U.S. Patent Application Serial No. 10/588,796 
Response filed June 23, 2009 
Reply to OA dated February 24, 2009 

REMARKS 

Claims 4 and 5 are pending in this application. Claims 4 and 5 are amended, and claims 6 
and 7 are newly added herein. Upon entry of this amendment, claims 4-7 will be pending. Entry of 
this amendment and reconsideration of the rejections are respectfully requested. 

No new matter has been introduced by this Amendment. Support for the amendments to the 
claims 4 and 5 is detailed below. 

Claims 4 and 5 are rejected under 35 U.S.C. §112, first paragraph, as failing to comply 
with the written description requirement. (Office action p. 2) 

The Examiner states that there is no written disclosure support for the limitation "which does 
not contain any inorganic acid salt of melamine." 

The rejection is overcome by the amendments to the claims, in which this phrase is deleted. 

Claims 4 and 5 are rejected under 35 U.S.C. §112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. (Office action p. 3) 

a) The Examiner states that "it is unclear whether the bisphenol-type epoxy resin or novolac- 
type epoxy resin is intended to further identify the epoxy-containing unsaturated compound (b); or 
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if it is added as a separate component, such as (C). M The Examiner states that he is interpreting the 
claims in view of Production Example 3. 

The rejection is overcome by the amendments to claims 4 and 5. The amendments to claims 
4 and 5 clarify the bisphenol-type epoxy resin or novolac-type epoxy resin is a separate component, 
and for clarity, it has been designated as "(C)" in the amendment. Support for the amendments to 
claims 4 and 5 is found on page 4, lines 8 to 16, and Examples 1 to 4 of the Specification. 

b) The Examiner states that the terms "biphenol-type" and "novolac-type" are not defined. 

Applicant notes that the term "biphenol" was a typographical error for "bisphenol," and this 
error has been corrected in the present amendment. 

Applicant submits that he meanings of "bisphenol-type epoxy resin" and "novolac-type 
epoxy resin" are well known among those skilled in the art, as disclosed in Lee and Neville, 
"Handbook of Epoxy Resins" McGraw-Hill (1967), on page 2-2 to page 2-15. This document is 
attached to the present Response. 

Specifically, the document discloses glycidyl ethers of bisphenol A as typical examples of 
epoxy resins on page 2-2 to page 2-10, sixth paragraph, and glycidyl ethers of other aromatic 
compounds from the third paragraph of page 2-12. Here, the glycidyl ethers of other aromatic 
compounds are synthesized by reacting an aromatic compound with epichlorohydrin (seepage 2-12, 
third paragraph). 
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As one of other aromatic compound glycidyl ethers, glycidyl ethers of bisphenols are 
disclosed on page 2-12, sixth paragraph to page 2-15, first paragraph. Here, the definition of glycidyl 
ethers of bisphenols is the same as that of the bisphenol-type epoxy resin. 

As is clear from the above, the bisphenol-type epoxy resin is an epoxy resin synthesized by 
reacting bisphenol with epichlorohydrin. 

The document further discloses glycidyl ethers of novolac resins on page 2-10, seventh 
paragraph to page 2-12, second paragraph. The Figure on page 2-11 shows a specific glycidyl ethers 
of the novolac resins is the same as that of the novolac-type epoxy resin. 

Claims 4 and 5 are rejected under 35 U.S.C. §1 02(b) as being anticipated by Takao and 
Minoru (JP 2003-149475). (Office action p. 4) 

Reconsideration of the rejection of claims 4 and 5 is respectfully requested in view of the 
amendments to claims 4 and 5. 

The Examiner cites paragraph [0006] of the reference as disclosing a mixture of an 
ethylenically unsaturated carboxylic resin (A), a diluent (solvent) (B), and a photopolymerization 
initiator (C). The Examiner cites paragraphs [0007]-[0008] as disclosing that carboxylic resin (A) 
is made of an epoxy resin (a), acrylic acid (b) and an optional component which has at least two 
epoxy groups, and which may be a bisphenol A-type resin bisphenol F-type reisn or novolac resin. 
These components are considered to meet the limitations of components (a) and (b) in claims 4 and 
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5, and therefore of component (A). The Examiner states that "Production Example 3, disclosed as 
a preferred embodiment, is identical to Example 1 as disclosed by Takao and Minora." 

Takao and Minora is a patent publication disclosing a resin composition for optical 
waveguides comprising: (A) an ethylenic unsaturated group-containing carboxylic resin that contains 
at least one ethylenic unsaturated group and at least one carboxyl group in the molecule, (B) a 
diluent, and (C) a photopolymerization initiator; and a curable composition thereof (see claims 1 and 
3 of Takao and Minora). 

Applicant respectfully submits, however, that the machine English translation of paragraph 

[0007] of Takao and Minora made by JPO is not correct, and should read as follows: 

[0007] In this invention, an ethylenic unsaturated group-containing carboxylic resin 
(A) is used. Any ethylenic unsaturated group-containing carboxylic resin (A) can be 
preferably used, as long as the resin has at least one ethylenic unsaturated group and 
at least one carboxyl group in the molecule. Particularly preferable examples of the 
resin include a reactant obtained by the reaction between reactant (I) and a polybasic 
acid anhydride (d), wherein the reactant (I) is obtained by the reaction of (a) an epoxy 
resin having at least two epoxy groups in the molecule with (b) (meta)acrylic acid, 
and as an optional component, (c) a compound having one carboxylic acid and two 
hydroxyl groups in the molecule. 

Accordingly, the ethylenic unsaturated group-containing carboxylic resin (A) disclosed in 
paragraph [0007] of Takao and Minora is a reactant obtained by reacting the compound (d) with the 
reactant (I) of the following compounds (a) to (c): 

Compound (a): an epoxy resin containing at least two epoxy groups in the molecule. 

Compound (b): a (meta)acrylic acid. 
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Compound (c): a compound containing one carboxylic acid and two hydroxyl groups optional 
component). 

Compound (d): a polybasic acid anhydride. 

( 1 ) In the present invention, a carboxy-containing unsaturated acrylic resin (A) has a carboxy- 
containing acrylic resin (a) backbone. The carboxy-containing unsaturated acrylic resin (A) is 
obtainable by reacting a carboxyl group in the carboxy-containing acrylic resin (a), with an epoxy 
group in the epoxy-containing unsaturated compound (b). 

In contrast, the ethylenic unsaturated group-containing carboxylic acid (A) described in 
Takao and Minoru has an epoxy resin (a) backbone, as mentioned above. Epoxy groups in the epoxy 
resin (a) are first reacted with (meta)acrylic acid (b) and optionally with the carboxylic group of the 
compound (c), and then reacted with the compound (d) to form the ethylene unsaturated group- 
containing carboxylic acid (A). 

Accordingly, the structure of the carboxy-containing unsaturated acrylic resin (A), which is 
recited in claims 4 and 5, is completely different from that of the ethylenic unsaturated group- 
containing carboxylic resin (A) disclosed in Takao and Minoru. 

(2) As recited in amended claims 4 and 5, in the present invention, the carboxy-containing 
acrylic resin (a) can be obtained by reacting an a,p-ethylenically unsaturated acid (selected from the 
group consisting of acrylic acid and methacrylic acid) with styrene in addition to at least one 
unsaturated monomer (selected from the group consisting of (meth)acrylates, (meth)acrylonitrile, 
and (meth)acrylamide). 
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However, Takao and Minoru nowhere teaches styrene. 

Therefore, claims 4 and 5, as amended, are not anticipated by Takao and Minoru (JP 2003- 
149475). 

Claims 4 and 5 are rejected under 35 U.S.C. §103(a) as being unpatentable over Takao 
and Minoru (JP 2003-149475) as evidenced by Sato et al. (U.S. Publication No. 2001/0003759). 

(Office action p. 5) 

Reconsideration of the rejection is respectfully requested in view of the amendments to 
claims 4 and 5. 

As essential constituent elements, the present invention includes the following: 
(A) a carboxy-containing unsaturated acrylic resin obtained by reacting a carboxy-containing 
acrylic resin (a) with an epoxy-containing unsaturated compound (b), the carboxy-containing acrylic 
resin (a) being obtained by copolymerizing at least one <x,P-ethylenically unsaturated acid selected 
from the group consisting of acrylic acid and methacrylic acid with styrene and at least one 
unsaturated monomer selected from (meth)acrylates, (meth)acrylonitrile, and (meth)acrylamide; 

(B) a solvent; and 

(C) a bisphenol-type epoxy resin or a novolac-type epoxy resin. 

However, the compositions disclosed in "Takao and Minoru" and Sato et al. comprise an 
epoxy resin as a main component. Applicant submits first of all that there is no clear suggestion in 
the cited art for a specific carboxy-containing unsaturated acrylic resin (A) as an essential element. 
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As explained above, claims 4 and 5 as amended require combining styrene as a component 
of the carboxy-containing unsaturated acrylic resin (A) with an a,(3-ethylenically unsaturated acid 
and at least one unsaturated monomer. Neither the Takao and Minoru reference nor Sato et al. 
discloses styrene, and this limitation of the present claims is not suggested by the cited art. 

Moreover, Applicant submits that there are unexpected results commensurate in scope with 
the present claims. Accordingly to the present invention, significant effects including high core 
shape precision can be obtained by using styrene as a reaction material of a carboxy-containing 
acrylic resin (a), the carboxy-containing acrylic resin (a) being reacted with an epoxy-containing 
unsaturated compound (b) to obtain a carboxy-containing unsaturated acrylic resin (A). To 
demonstrate this, Applicant here provides data in the attached Declaration under 37 CFR 1.132. 

As stated above, an essential feature of the present invention lies in combining styrene as a 
material of the carboxy-containing unsaturated acrylic resin (A) with an a,p-ethylenically unsaturated 
acid and at least one unsaturated monomer. Based on this feature, the present invention achieves 
significant effects, including high core shape precision. The data in the attached Declaration under 
37 CFR 1.132 demonstrate the effect of high core shape precision. 

Specifically, the Declaration provides a comparison of four waveguides (1) to (4) (see Table 
1 on page 9), made respectively from four photocurable resin compositions (1) to (4) (see pages 2-4), 
which are used to make photocurable dry films (D-l) to (D-4) (pages 4-5). Compositions (1) and 
(2) are made using methyl methacrylate, styrene, butyl acrylate and acrylic acid, as well as glycidyl 
methacrylate. Compositions (3) and (4) are made using methyl methacrylate, butyl acrylate and 
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acrylic acid, as well as glycidyl methacrylate. That is, compositions (3) and (4) are not made using 
styrene, and do not meet the limitations of the present claims. As can be seen in Table 1 on page 9, 
only waveguides (1) and (2) had a core that is not deformed by the upper cladding layer. This is an 
unexpected effect of the present invention. 

Accordingly, claims 4 and 5 are not obvious over Takao and Minora (JP 2003-149475) and 
Sato et al. (U.S. Publication No. 2001/0003759), taken separately or in combination. 

Regarding new claims 6 and 7 

Support for new claims 6 and 7 maybe found in Production Examples 3 and 6. Since claims 
6 and 7 are dependent from claims 4 and 5, respectively, the above arguments regarding the 
rejections of claims 4 and 5 are applicable to claims 6 and 7. 

If, for any reason, it is felt that this application is not now in condition for allowance, the 
Examiner is requested to contact the applicants' undersigned agent at the telephone number indicated 
below to arrange for an interview to expedite the disposition of this case. 
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In the event that this paper is not timely filed, the applicants respectfully petition for an 
appropriate extension of time. Please charge any fees for such an extension of time and any other 
fees which may be due with respect to this paper, to Deposit Account No. 01-2340. 

Respectfully submitted, 
KRATZ, QUJOTOS & HANSON, LLP 



DAG/xl 

Atty. Docket No. 060577 
Suite 400 

1420 K Street, N.W. 
Washington, D.C. 20005 
(202) 659-2930 



Daniel A. Geselowitz, Ph.D. ( 
Agent for Applicants 
Reg. No. 42,573 
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PATENT & TRADEMARK OFFICE 



Enclosures: Petition for Extension of Time 

Lee and Neville, "Handbook of Epoxy Resins," pp. 2-2 to 2-15 
Declaration under 37 CFR 1.132 signed by Mr. Genji Imai 
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